1,2-Dichloroethane is one of the most important chlorinated volatile organic pollutants in wastewaters and has been listed as a priority pollutant by several regulatory organizations worldwide including United States Environmental Protection Agency (EPA). It is widely used as a precursor of the petrochemical industry to produce vinyl chloride monomer for the production of poly vinyl chloride (PVC). In this study, PAni-TiO 2 nanocomposite was synthesized by in-situ deposition oxidative polymerization method and its performance for photocatalytic degradation of synthetic 1,2-dichloroethane wastewater was investigated. A new pilot-scale packed-bed continuous photocatalytic reactor was designed and constructed. Glass beads were selected as the packing material. Immobilization was carried out using a modified dip coating and heat attachment method. The characteristics of synthesized PAni-TiO 2 nanoparticles were confirmed using FTIR, XRD, PSA, SEM and EDS techniques. Response surface methodology (RSM) based on central composite design (CCD) was used for Design of experiments. Design Expert software optimized 70.59% degradation of 1,2-dichloroethane with catalyst composition [TiO2: PAni] at [2.33:1] and catalyst loading at 0.39 mg/cm 2 , respectively. In this study (1) PAni-TiO 2 nanocomposite was successfully immobilized on glass beads, (2) 1,2-dichloroethane was successfully degraded using synthesized PAni-TiO 2 nanocomposite under visible light irradiation and (3) the designed and constructed photocatalytic reactor performed well for conducting photocatalytic degradation of 1,2-dichloroethane experiments and (4) for experimental conditions of this work, PAni-TiO 2 nanocomposite was more effective than pristine TiO 2 under visible light irradiation.
Introduction
The elimination of chlorinated volatile organic compounds from wastewater has been one of the most important environmental concerns in recent years [1] . 1,2-DCE is one of the most important chlorinated volatile organic compounds and is widely used in industries as solvents, dry cleaners, degreasers, and chemical intermediates in the production of synthetic resins, plastics, and pharmaceuticals [2] . It is a manufactured chemical that is not found naturally in the environment. It is a toxic, volatile, flammable, colorless liquid with a chloroform-like odor [3] . 1,2-DCE has good solubility in water (8.7 g/l), a low sorption coefficient (log k oc = 1.28) and a low Henry coefficient (1.1 × 10 -3 atm m 3 /mol), therefore it remains in the water phase in normal environmental conditions [4] . It is determined to be a probable human carcinogen because of the conversion into chloroacetaldehyde, which is considered to have mutagenic properties and has been listed as a priority pollutant by the U.S. EPA. The maximum contamination level (MCL) for 1,2-DCE in the drinking water is set as 5 µg/L and the maximum contaminant level goal (MCLG) is set as zero by U.S. EPA [3] .
A range of methods, including physical, chemical, and biological, has been studied for 1,2-DCE degradation [1, [3] [4] [5] [6] [7] . Recently, considerable attention has been paid to the advanced oxidation processes (AOPs) due to high chemical stability and low biodegradability of 1,2-DCE [8, 9] . Among different AOPs, heterogeneous photocatalysis is a promising non-selective process. Heterogeneous catalysts that are in fact semiconductors such as TiO 2 , SnO 2 , ZrO 2 , ZnO, CdS, and Fe 2 O 3 , can provide light induced electron-hole pair for redox processes, primarily due to a filled valance band and empty conduction band [10] .
TiO 2 is one of the most promising semiconductors used in environmental applications. To initiate redox reactions, the TiO 2 surface is irradiated with sufficient energy to overcome the band gap. Electron-hole pairs are subsequently generated, which may initiate redox reactions on TiO 2 surface. However, low spectral overlap between the absorption spectrum of TiO 2 and the solar emission spectrum limits the commercial potential because of the low photoreaction rates. Further, the photocatalytic activity is limited by the fast charge carrier recombination and low interfacial transfer rates of charge carriers [11] .
In order to overcome these drawbacks, some studies have been performed to enhance photocatalytic activity of semiconductors [12] . Polyaniline (PAni) is a kind of conductive polymers and has been widely used to improve electronic conductivity as well as solar energy transfer due to its easy preparation, comparatively low cost and excellent environmental stability. In recent years, PAni polymers have been used to improve the photocatalytic activity of TiO 2 in UV and visible region [13] . TiO 2 is an n-type semiconductor and PAni is a p-type conducting polymer, the combination of which results in reducing band gap energy which results in sensitizing TiO 2 under UV and visible light irradiation and hindering recombination [14] . PAni-TiO 2 nanocomposite was synthesized by different methods including ultrasonic irradiation [15] , sol-gel technique [16] , template-free method [17] , in-situ deposition oxidative polymerization [18] and hydrothermal method [19] .
For many years laboratory scale photocatalytic experiments have been carried out using suspended catalyst which is also known as slurry in a batch reactor [20] . However, the need for an expensive and time consuming separation step to retrieve the catalyst and limited penetration depth of the light into the slurry lead to serious problems [21] . Mass transfer limitation and limited specific surface area are problems of this system but a proper reactor design can reduce these drawbacks [22, 23] .
The immobilization of the catalyst on inert support surfaces has been recently used in order to eliminate the costly phase separation processes [24] . Sol-gel methods including dip coating and spin coating, heat attachment method, chemical vapor deposition (CVD), Electrophoretic deposition and sputter coating have been proposed to prepare immobilized catalysts [25] . Various supports were used including glass, silica gel, metal, ceramics, polymer, fibers, zeolite, alumina clays, activated carbon, cellulose and reactor walls. Glass can sustain a high calcination temperature and is highly transparent. A number of glass materials are commonly utilized in the photodegradation of polluted water, such as glass plates, glass beads, glass tube, glass rings and walls of reactor [25] .
Photocatalytic processes are complicated, because many independent influential parameters such as initial pollutant concentration, catalyst loading, pH, residence time and dissolved oxygen can affect degradation efficiency as the response of the system [26] . Response surface methodology (RSM) establishes a regression mathematical relationship between independent and response parameters for seeking the optimum conditions of a complicated multivariable system with the lowest number of tests [27] . RSM has been successfully applied to various processes to achieve optimization using experimental designs, including photocatalytic degradation of pollutants using immobilized catalysts [28] .
To the best of our knowledge, there is no report on the use of PAni-TiO 2 nanoparticles as a photocatalyst for the photocatalytic degradation of 1,2-DCE. The aim of the present study was to investigate the performance of synthesized PAni-TiO 2 nanocomposite for photocatalytic degradation of 1,2-DCE. PAni-TiO 2 nanocomposite was synthesized and immobilized on glass beads. The characteristics of synthesized nanoparticles were confirmed using FTIR, XRD, PSA, SEM and EDS techniques. A photocatalytic reactor in pilot scale was designed and constructed for photocatalytic degradation 1,2-DCE. Two influential parameters of catalyst composition [TiO 2 : PAni] and catalyst loading (mg/cm 2 ) were considered as independent parameters. 1,2-DCE degradation was selected as a response parameter. Response surface methodology based on central composite design was used for Design of experiments. Using the RSM technique, a regression equation was presented to predict the 1,2-DCE degradation. Based on the proposed model, the best values of independent parameters for achieving the highest 1,2-DCE degradation were determined.
Material and methods

Chemicals
All chemicals used in this work were of analytical reagent grade. 1,2-DCE (C 2 H 4 C l2 , ACS reagent ≥99%, Merck) was used as the target pollutant, n-Hexane (CH 3 (CH 2 ) 4 CH 3 , HPLC grade, ≥95%, VWR) was used as a solvent to extract 1,2-DCE from aqueous phase samples. TiO 2 nanoparticles (anatase, average crystal size, 20 nm, US Nano) were used to synthesize PAni-TiO 2 nanocomposite, ammonium peroxodesulfate (APS, (NH 4 ) 2 S 2 O 8 ) was supplied by Fluka. All other reagents including hydrochloric acid fuming 37% (HCl), Hydrofluoric acid (HF), Aniline, diethyl ether, and ethanol were supplied by Merck (Germany) with analytical grade. Deionized water was used for solution preparation throughout this research.
Synthesis of PAni-TiO 2 nanocomposite
PAni-TiO 2 nanocomposite was synthesized using in-situ deposition oxidative polymerization method as following: 3.1 g of TiO 2 nanoparticles were dispersed into 90 mL of 1 molar HCl 37% solution containing 1 mL aniline under ultrasonic vibration inside an ice-water bath for 1 h to reduce the aggregation of TiO 2 nanoparticles. The solution was deoxygenated by flow of nitrogen into the three-neckround-bottom flask. Then, 2.5 g of APS was dissolved into 100 mL of 1 molar HCl solution. This solution was added dropwise into the solution containing aniline. This mixture was allowed to be polymerized in an ice-water bath under magnetic stirring for 5 h. After that, the prepared mixture was washed and filtered with deionized water, 50 ml of ethanol and 30 ml of ether. After that, the solution was dried at 80°C for 8 h to obtain the PAni-TiO 2 nanocomposite. Flowchart of synthesis of PAni-TiO 2 is shown in Fig. 1 [18, 29] .
Immobilization of PAni-TiO 2 nanocomposite
Immobilization of the PAni-TiO 2 nanocomposite on glass beads was carried out by a modified dip coating and heat attachment method. Glass beads with 10 mm diameter were selected as packing material and etched with hydrofluoric acid (HF) 5% for 24 h and washed with deionized water for making a rough surface and were weighted precisely before immobilization. Five different slurry solutions of PAni-TiO 2 with different catalyst compositions were prepared. Each solution contained 3.1 g of PAni-TiO 2 nanocomposite in 200 ml deionized water and was continuously mixed for 24 h. After that, glass beads were immersed in the slurry for 30 min and then removed from the solution and placed in an oven for 1 h at 80°C for drying and then heat-treated using a programmable furnace. Finally, the furnace was allowed to cool down to room temperature. This heat attachment method causes partial sintering of the particles and adhesion of PAniTiO 2 particles to the glass beads without the need for binders. The cooling down period took approximately 12 h. After that, immobilized glass beads were washed with deionized water to remove unattached photocatalyst particles. Then, the beads were weighted again. The difference between weight of uncoated and coated glass beads is the weight which was immobilized on glass beads. Coating process was repeated several times until certain catalyst loading (i.e.: 0.1, 0.2, 0.3, 0.4 and 0.5 mg/cm 2) was reached. After completing the immobilization, glass beads were removed, mixed and put back in the slurry again to prevent the occurrence of uncoated regions. Flowchart of PAni-TiO 2 immobilization on glass beads is shown in Fig. 2 .
Characterization of PAni-TiO 2 nanocomposite
In this study, different methods of characterization including FTIR, XRD, PSA, SEM and EDS were used to describe the characteristics of synthesized PAni-TiO 2 nanoparticles. X-ray diffraction (XRD) patterns were used to determine the structural characteristics and crystalline phases of nanoparticles using a scattering detector Bruker D8 Advance (Billerica, Massachusetts) at a voltage of 40 kV and 45 mA using radiation CuKα (λ = 1.5406 Å). The XRD pattern data were collected for the 2θ values between 10° and 90° and a scanning rate of 0.02°/s. The Fourier-transform infrared spectra were recorded by using an FTIR spectrometer (spectrum RXI, PerkinElmer). Immobilized PAni-TiO 2 nanoparticles were coated with gold, using a Desk Sputter Coater (Dsr1 Nanostructural coating) and observed via scanning electron microscope (SEM) and EDS (TESCAN Vega 3). Particle size analysis (PSA) was conducted to determine the size distribution of nanoparticles using the HORIBA, DLS Version LB-550.
Apparatus
A photocatalytic reactor in pilot scale was designed and constructed for photocatalytic degradation of 1,2-DCE. Three cylindrical photocatalytic reactors were connected to each other in series by connecting polyethylene tubes and were mounted on the geometric center of three aluminum collectors (15 cm in diameter, with an axial distance of 20 cm from each other) to reflect radiation of light back into the reactors. Each reactor consists of three concentric cylinders and a central lamp which enables the reactor to perform either visible or UV tests by replacing the lamp. A cylindrical quartz tube surrounded the lamp, a cylindrical Pyrex tube surrounded 3.1 g TiO 2 powder + 1ml pani + 90 ml HCl 37% 1 M were mixed and stirred for 1 h in three-neck round-bottom flask capacity 250 ml in an ice-water bath in the presence of N 2 gas 100 ml HCl 1 M + 2.5 gr APS were added dropwise into the reaction vessel during 1 h After 4 h the precipitated dark green-colored PAni-TiO 2 nanocomposite powder was filtered and washed with deionized water, then with 50 ml of ethanol and 30 ml of ether After the product was dried at 80°C for 8 h, it was ready for immobilization on glass beads the quartz tube for photocatalytic reactions and a Pyrex cylindrical tube surrounded the reaction tube for controlling temperature of the reaction under 15°C through the process by circulation of cooling water to prevent evaporation of 1,2-DCE. Other parts of the photoreactor are shown in Fig. 3 .
Design of experiments
In this research, catalyst composition and catalyst loading were considered as independent parameters. Ranges of these parameters were determined based on literature and preliminary experiments. The removal efficiency of 1,2-DCE was considered as the response parameter. Central composite design (CCD) based on response surface method (RSM) was selected for designing the experiments. Total number of experiments was calculated as:
where N is the total number of experiments required, k is the number of parameters, 2k is axial runs and C 0 is the center point runs. Design of experiments and results are shown in Table 1 .
Response surface methodology
In this research, response surface method (RSM) based on central composite design (CCD) was applied for design of experiments. RSM presents a multivariable regression equation to predict the response parameter using the least amount of data. The fitted equation can be a polynomial with a maximum degree of two in the following form:
where Y pred is predicted value of the response parameter; β 0 is constant coefficient; β i is linear effect of parameter x i ; β ii is the second order effect of parameter x i ; and β ij is the interaction linear effect of parameter x i and x j . The statistical significance of each β coefficient is investigated using the analysis of variance (ANOVA). If the relationship between independent parameters and the response parameter is linear, β ii and β ij will not be significant and must be equal to zero [30] . The results were analyzed using analysis of variance (ANOVA) by Design expert (trial version 10.0.6.0, Stat-Ease Inc.) software.
Photocatalytic degradation of 1,2-DCE
All tests were carried out at radiation of a 150 W xenon lamp except for blank and adsorption tests, Wastewater flow of 40 L/h, aeration flow of 2 L/min, initial concentration of 200 mg/l and pH of 7. HCl and NaOH (1 M) were used for pH adjustment. Before starting the main experiments, blank, adsorption and photolysis tests were carried out. The blank test was carried out with uncoated glass beads and without Glass beads were placed in an oven for 1 h at 80°C for drying Coated glass beads were placed in a programmable furnace at 550°C and cooled down naturally
The glass beads were washed with deionized water for the removal of free photocatalyst particles
This process was reapeated several times until certain catalyst loading reached.
The coated glass beads were ready for photocatalytic degradation tests irradiation to find the amount of 1,2-DCE released to the atmosphere after 2 h as a result of circulation, stirring and volatility of 1,2-DCE. In blank test, two samples were taken for GC-MS analysis from wastewater and cooling water respectively. The adsorption test was carried out with coated glass beads and without irradiation to find the amount of 1,2-DCE adsorbed on the surface of coated glass beads. The photolysis test was carried out to find the amount of 1,2-DCE degraded due to irradiation of xenon lamp for 2 h with uncoated glass beads. For all tests, After 2 h, a sample was withdrawn to calculate the amount of 1,2-DCE removal using the following equation:
where C 0 (mg/l) is the initial concentration of 1,2-DCE at t = 0 and C 0 (mg/l) is the concentration of 1,2-DCE at time t.
Comparison of photocatalytic activity of PAni-TiO 2 and pristine TiO 2
For investigating the effect of doping on 1,2-DCE degradation efficiency, the photocatalytic activity, the optimum catalyst (catalyst composition [2. 
Results and discussion
Characterizations of PAni-TiO 2 nanocomposite
As shown in Fig. 4 , for the best PAni-TiO 2 composition [2.4:1] (Fig. 4(f) ), the main characteristic peaks of doped PAni are assigned as follows: the band at 3,433 and 2,925 cm -1 can be attributed to non-hydrogen bonded N-H stretching vibration and hydrogen-bonded N-H bond between amine and imine sites; C=N and C=C stretching modes for the quinonoid and benzenoid units occur at 1,563 and 1,477 cm -1 , the bands at 1,295 and 1,242 cm -1 have been attributed to the C-N stretching mode for benzenoid unit, while the peak at 801 cm -1 is associated with C-C and C-H for benzenoid unit [31] The characteristic peaks of TiO 2 at 1,128 and 506 cm -1 were also found in the spectrum of PAni-TiO 2 nanocomposite. The characteristic peaks from the PAni are seen at 1,295, 1,477 and 1,563 cm -1 , corresponding to the stretching modes of C-N and C=N bonds. After titania was introduced, all peaks shifted to higher wavenumbers. The characteristic peak of N-H stretching mode at 3,433 cm -1 of PAni shifted to a lower wavenumber in the PAni-TiO 2 composite, and the hydrogen bond absorption at 2,925 cm -1 is strengthened after TiO 2 was introduced. These findings reveal that the hydrogen bonding in the PAni complex became stronger after complexing with TiO 2 . The results also suggest that there is strong interaction between the polyaniline and nanocrystalline TiO 2 [29, 32, 33] .
The particle-size analysis (PSA) was used to achieve a better view of the synthesized PAni-TiO 2 dimensions for the best PAni-TiO 2 composition [2.4:1]. As shown in Fig. 5 , mean diameter of particles was 33.5 nanometer. Based on this analysis, it may be argued that during the synthesis, nano-sized particles were produced.
The SEM analysis was used for a better view of the nanoparticles (Fig. 6) . Comparison of Fig. 6(a) and Fig. (b) showed that PAni-TiO 2 nanoparticles were successfully immobilized on the surface of glass beads. EDS analysis was used to prove the presence of TiO 2 and PAni (C 6 H 7 N) on the surface of the samples. Fig. 7(a) illustrates EDS spectra of unimmobilized glass beads and Fig. 7(b) illustrates EDS spectra of immobilized glass beads. Based on the results, the peaks of the Ti, O, C and N elements were observed in the sample, and the intensity of each peak was proportional to the weight percentage of atoms.
The X-ray diffraction pattern of PAni-TiO 2 with different compositions is presented in Fig. 8 . For the best PAni-TiO 2 composition [2.4:1], the anatase TiO 2 had 2θ values at 25.27°, 37.78°, 48.07°, 54°, 55.11°, and 63°. Therefore, the peaks of 2θ at 10.3°, 14.0°, 15.7°, 16.9°, and 27.4° of PAni disappeared and a peak at 20.8 became weaker. The results suggest that the addition of nanocrystalline TiO 2 hampers the crystallization of the PAni molecular chain and the deposition of PAni on the surface of TiO 2 has no effect on the crystallinity of TiO 2 nanoparticles. Therefore, the polymorph of TiO 2 in the PAni-TiO 2 nanocomposite is still in the anatase form. This is because when the deposited polyaniline is absorbed onto the surface of the nano-TiO 2 particle, the molecular chain of absorbed polyaniline is tethered and the degree of crystallinity decreases [34, 35] .
Blank, adsorption and photolysis tests
Result of GC-MS analysis for blank test showed that the amount of 1,2-DCE released to the atmosphere after 2 h as a result of circulation, stirring and volatility of 1,2-DCE was 8.36%. Results also showed that the amount of 1,2-DCE entering from wastewater to cooling water was less than 0.1%, which is really negligible and indicates that the reactor was completely sealed. Result of GC-MS analysis for adsorption test showed that the amount of 1,2-DCE adsorbed on the surface coated glass beads was 14.08%. Result of GC-MS analysis for photolysis test showed that the amount of 1,2-DCE degraded due to irradiation of xenon lamp for 2 h with uncoated glass beads was 27.30%. However, the adsorption removal percent of 14.08% is due to the amount of 1,2-DCE released to the atmosphere after 2 h as a result of circulation, stirring and volatility of 1,2-DCE (8.36%) plus the amount of 1,2-DCE degraded due to adsorption (14.08%-8.36% = 5.72%). Also the photolysis removal percent of 27.30% is due to the amount of 1,2-DCE released to the atmosphere after 2 h as a result of circulation, stirring and volatility of 1,2-DCE (8.36%) plus the amount of 1,2-DCE degraded due to photolysis (27.30%-8.36% = 18.94%). It is evident that mass transfer happens and it should be considered as an experimental error in the analytical results. this results was in agreement with the results of previous study [5] which reported that (1) without adding any additive and in the absence of radiation (in blank test), the initial concentration of 1,2-DCE in solution decreases by 6%, 12%, and 15% after 2, 4, and 6 h stirring, respectively, and (2) With 24W UV radiation (photolysis), the removal percentages after 2, 4, and 6 h were 15%, 34%, and 48%, respectively.
Comparison of photocatalytic activity of PAni-TiO 2 and pristine TiO 2
The photocatalytic activity of pristine TiO 2 and PAni-TiO 2 were compared. As shown in Table 2 , removal efficiency for PAni-TiO 2 [1:2.4] and pristine TiO 2 was 71.30% and 33.45% respectively which indicates that under visible light irradiation, PAni-TiO 2 has much better performance compared with pristine TiO 2 . This is in agreement with the results of previous studies which showed that using pure TiO 2 under UV and solar irradiation had lesser effect than using PAni-TiO 2 on the photocatalytic degradation of organic pollutants [19, 29] .
Modeling of photocatalytic degradation using RSM
In order to determine the adequacy of the first-order and second-order model, the normal plots, the residual analysis, the main effects, the contour plot, and analysis of variance (ANOVA) statistics (R 2 , adjusted R
2
, and lack-of-fit) were examined. As shown in Table 3 , the software suggested quadratic model by verifying lack of fit and model summary statistics. The model adequacy was further checked using ANOVA and is depicted in Table 4 . The model F-value of 535.78 implies the model is significant. There is only a 0.01% chance that an F-value this large could occur due to noise.
Values of "Prob > F" less than 0.0500 indicate model terms are significant. It means all factors, with respect to main, interactions and quadratic terms, are significant. The "lack of fit F-value" of 0.33 implies the lack of fit is not significant relative to the pure error. There is an 80.84% chance that a "lack of fit F-value" this large could occur due to noise. Non-significant lack of fit is good, because we want the model to fit. The "pred R-squared" of 0.9930 is in reasonable agreement with the "Adj R-squared" of 0.9963; i.e. the difference is less than 0.2. "Adeq Precision" measures the signal to noise ratio. In this study, ratio of 77.467 indicates an adequate signal. Therefore, this model can be used to predict the experimental data.
Final equation in terms of actual factorscan be expressed as follows: 
From the comparison of the graphical representation of actual vs. predicted values, as shown in Fig. 9(a) , this model explains perfectly the experimental range studied. The minimal difference between data points and the straight line in Fig. 9 (b) explain that studentized residuals follow a normal distribution.
In order to consider the behavior of responses due to the deviation from the center point (X = 0 for each factor while the other factors are kept constant), perturbation plot as a sensitivity analysis was used. Here, the positive effect means that response (Y) increases with enhancement of independent parameter level (X), and the negative effect means that response decreases due to increasing of independent parameter level [9] . As shown in Fig. 10 , two independent parameters had a significant positive effect on the 1,2-DCE removal efficiency. Significant increase in 1,2-DCE removal was observed due to catalyst composition (B) variation. This finding is in accordance with previous studies [18,29,] that [36] , when coating mass is thin, the absorption of the light isn't sufficient, therefore, the photocatalyst layer is not as active as its highest possible level. When coating mass increases, light-induced electron-hole pairs created near the photocatalyst-substrate interface which maximizes the rate of photocatalytic degradation. With further increment in the coating mass, light penetration decreases and electron-hole pairs are created far from the photocatalyst-substrate interface, which increases the recombination rate. Fig. 11(a) illustrates a 3D surface plot of the polynomial which was obtained from Eq. (4) by using the experimental data. It is obvious from contour plot in Fig. 11(b) that when catalyst loading and catalyst composition increase, the degradation efficiency smoothly increases. These findings are in agreement with results of previous works by [29, 30] .
Optimization
Optimization was carried on the basis of desirability function in order to find the optimal conditions for the photocatalytic degradation of 1,2-DCE. The criteria for optimization of studied factors in correspondence with degradation percentage are shown in Table 5 . Catalyst composition and catalyst loading were assigned as within range with corresponding importance of 3. Higher degradation is usually preferable in photocatalytic degradation tests, so, importance of 5 was assigned as the maximum goal. The lower limit and upper limit values of all responses are taken from the CCD design levels.
According to Fig. 12 , By using all above described settings and boundaries, the software optimized 70.59% degradation of 1,2-DCE with calculating the optimized model factors of catalyst composition [TiO 2 :PAni] at [2.33:1] and catalyst loading at 0.39, respectively. 
Conclusion
The performance of synthesized PAni-TiO 2 nanocomposite for photocatalytic degradation of 1,2-DCE in a designed and constructed pilot scale continuous photocatalytic reactor under xenon light irradiation was investigated. The synthesized nanocomposite was immobilized on glass beads by a modified dip coating and heat attachement method. The characteristics of synthesized PAni-TiO 2 nanoparticles were confirmed using FTIR, XRD, PSA, SEM and EDS techniques. For optimization of catalyst, two influential parameters of catalyst composition and catalyst loading were considered as independent parameters. 1,2-DCE degradation was selected as the response variable. Based on the results, optimum conditions of catalyst can be reached with catalyst loading of 0.39 mg/cm 2 and catalyst composition of [2.33:1] . In this study (1) PAni-TiO 2 nanocomposite was successfully immobilized on glass beads by a modified dip coating and heat attachement method, (2) 1,2-DCE was successfully degraded by using synthesized PAni-TiO 2 nanocomposite under visible light irradiation and (3) the designed and constructed packed bed continuous photoreactor performed well for conducting photocatalytic degradation of 1,2-DCE experiments and (4) for experimental conditions of this work, PAni-TiO 2 nanocomposite was more effective than pristine TiO 2 under visible light irradiation.
